The Effect of Tolerance for Ambiguity on Student Air Traffic Controller Performance by Luckette, Amy
McNair Scholars Research Journal 
Volume 1 Article 1 
2014 
The Effect of Tolerance for Ambiguity on Student Air Traffic 
Controller Performance 
Amy Luckette 
Embry-Riddle Aeronautical University, Amy.Luckette@my.erau.edu 
Follow this and additional works at: https://commons.erau.edu/mcnair 
Recommended Citation 
Luckette, Amy (2014) "The Effect of Tolerance for Ambiguity on Student Air Traffic Controller 
Performance," McNair Scholars Research Journal: Vol. 1 , Article 1. 
Available at: https://commons.erau.edu/mcnair/vol1/iss1/1 
This Article is brought to you for free and open access by the Journals at Scholarly Commons. It has been 
accepted for inclusion in McNair Scholars Research Journal by an authorized administrator of Scholarly Commons. 
For more information, please contact commons@erau.edu. 
THE EFFECT OF TOLERANCE FOR AMBIGUITY ON STUDENT AIR TRAFFIC 
CONTROLLER PERFORMANCE 
 
 
 
 
By 
 
Amy J. Luckette 
 
 
 
 
 
  
 
A Research Paper Submitted to Miss. Paula Reed 
 In Fulfillment of the Requirements for  
The McNair Scholars Program 
 
 
 
 
 
 
 
 
 
 
 
 
 
Embry-Riddle Aeronautical University 
Daytona Beach, Florida 
Fall 2012 
 
 
 
 
 
 
 
 
1
Luckette: The Effect of Tolerance for Ambiguity on Student Air Traffic Cont
Published by Scholarly Commons, 2014
ABSTRACT 
 
This study investigated the relationship between tolerance for ambiguity (TFA) of air 
traffic management (ATM) students attending Embry-Riddle Aeronautical University (ERAU) 
and their associated performance verification (PV) scores. The curriculum at ERAU, located in 
Daytona Beach, Florida, covers the operation, engineering, research, manufacturing, marketing, 
and management of modern aircraft and the systems that support them. Participants were 
enrolled in either the AT 315 or AT 415 courses. AT 315 introduces air traffic management 
students to air traffic control operations in a visual flight rules (VFR) tower facility whereas AT 
415 augments and advances ATC knowledge, skills, abilities (KSAs) from AT 315. A sample of 
76 students completed a modified Measurement of Ambiguity (MAT-50) questionnaire. This 
study also examined how TFA differs with respect to ATM experience levels.  
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 INTRODUCTION 
 
“We know more about what we need to fly this thing than anybody else… what it comes 
down to is who is gonna’ control this thing from here on out,” explains the character Deke 
Slayton from the 1983 American film The Right Stuff, during a crew discussion about their 
responsibilities on Project Mercury, the United States’ first human space flight program in the 
late 50’s and early 60’s. The film was adapted from the 1979 book The Right Stuff by Tom 
Wolfe which describes the story of those selected to become the first United States astronauts via 
a rigorous selection process at Murcoc, now Edwards Air Force Base, during which they each 
hoped to prove that they have “the right stuff” (Wolfe, 1979). Deke Slayton’s quote shares the 
realization that astronauts are not isolated entities. Once in flight, they interact with mission 
controllers to safely achieve their goals. This interaction is paralleled in the current field of Air 
Traffic Control also known as Air Traffic Management, however, on a much larger scale given 
that there are around 7,000 aircraft in the air over the United States at any given time (Next Gen 
Briefing, 2009). The aerospace industry is projected to grow from 731 million passengers in 
2011 to1.2 billion in 2032. Cumulatively, air traffic growth for U.S. carriers–measured by 
revenue passenger miles–is expected to rise by more than 90 percent in the next 20 years. It grew 
by 3.5 percent in 2011. Airport tower operations are expected to increase by 23 percent. Also, the 
number of aircraft handled at FAA en-route centers, which separate high altitude traffic, is 
expected to increase by 50 percent (FAA Aerospace Forecast, 2011). 
The researcher of the current study is interested in how personality contributes to the 
constituent parts of “the right stuff” for occupational success in air traffic management. The four 
most important qualities of air traffic controllers as recognized by the Bureau of Labor Statistics 
are: communication skills, concentration skills, decision making skills, multi-tasking skills, and 
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problem solving skills. When pilots contact the control tower for instructions, air traffic 
controllers must listen carefully to their requests and respond by speaking clearly. Controllers 
must be able to concentrate in a room where multiple conversations occur at once. For example, 
in a large airport tower, several controllers may be speaking with several pilots at the same time. 
Controllers also must make quick decisions. For example, when a pilot requests a change of 
altitude, a controller must respond quickly so that the plane can avoid unnecessary turbulence. 
Controllers must be able to coordinate the actions of multiple flights. For example, a controller 
may be required to guide several pilots through turbulent weather at the same time. They also 
must be able to understand complex situations, such as the impact of changing weather patterns 
on a plane’s flight path. Lastly, they must be able to review important information and provide 
pilots with an appropriate solution (Bureau of Labor Statistics, 2012). According to the 
researcher’s subject matter expert Marty Lauth, Embry-Riddle’s Associate Professor of Applied 
Aviation Science and Air Traffic Management, air traffic controllers have to pass an FAA 
psychological test before assuming a position in the field. What personality traits could aid a 
person in a high stress, technical, team oriented job with frequent changes in perceptual stimuli? 
From this question emerges the idea of correlating measurements of a persons’ tolerance for 
ambiguity to occupational performance in the air traffic control domain in order to determine if 
tolerance for ambiguity could be key indicator of the future success of students pursuing air 
traffic control as a career.  
Purpose Statement 
 
Air traffic controllers are exposed to changing situations, information, and stimuli; for 
that reason, controllers could be more susceptible to experiencing worry. Worriers display more 
difficulties completing tasks that are ambiguous in nature compared to non-worriers. This 
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suggests that low tolerance for ambiguity impairs one’s performance on ambiguous tasks (Buhr 
and Dugas, 2002). Since a low tolerance for ambiguity is an important construct involved in 
worry, measuring a person’s tolerance for ambiguity (TFA) and correlating their TFA score with 
their job or task performance measurement can give us insight on how personality impacts a 
person’s career successes, fulfillments, and failures.  
Theoretical Basis 
Due to the vigilant nature of their work, air traffic control personnel are exposed to 
situations that can potentially foster stress and worry. Each shift, controllers are tasked with 
managing workload, responsibility, and maintaining recognition. Research suggests that 
intolerance of uncertainty, i.e., low tolerance for ambiguity, may be very important in 
understanding worry and may play a key role in the etiology and maintenance of worry. 
Uncertainty or ambiguity can be stressful, upsetting, and can lead to the inability to act. For some 
people, uncertain events are specifically avoided and viewed as unfair; a person like this will find 
many aspects of life unfair given that life is full of uncertainty and ambiguity (Buhr and Dugas, 
2002). Tolerance for ambiguity (TFA) is a construct that relates to a person’s disposition or 
tendency in addressing uncertain situations. TFA influences a person’s behavior, which in turn 
affects their decision making process (Kajs and McCollum, 2009). As previously stated, decision 
making skills are one of the four important qualities an air traffic controller must possess as 
recognized by the Bureau of Labor Statistics in 2012.  
Subject Matter Expert 
The primary subject matter expert of this study was Embry-Riddle professor Marty 
Lauth. He was an air traffic controller for the Federal Aviation Administration (FAA) from1980 
to 1989. He worked ATC towers in Chicago, Illinois, Miami, Florida, and Florence, South 
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Carolina before assuming supervisory and teaching roles at additional towers and Embry-Riddle. 
From 2006 to the present, Mr. Lauth had served Embry-Riddle as the Associate Professor of 
Applied Aviation Science and Air Traffic Management. He heavily influenced this study by 
providing the framework for the idea of identifying potential personality variables that can 
impact an air traffic controller’s job performance. He currently evaluates student performances 
using FAA standards in simulated environments and has contributed to developing new courses 
for advanced tower training techniques. He has years of experience within the ATC industry 
teaching, training, and evaluating air traffic controllers.  
Research Questions 
According to Reisburg (2006) as cited in McClary (2009), when faced with an ambiguous 
stimulus, an individual typically seeks to determine the meaning that makes most sense, given a 
certain context. Air traffic controllers must possess the ability to interpret stimuli and make 
meaning of it based on the traffic they are viewing to keep planes safely separated. If by some 
chance air traffic controllers interpret contradicting stimuli or contradicting supporting 
information, they must be able to appropriately handle such a situation to maintain a safe and 
controlled airspace. This brings the question of whether or not tolerance for ambiguity can be 
taught, lost, or if it’s an intrinsic personality trait.  
With the amount of air traffic increasing and the ripple of flight anxiety that spread across 
the U.S. as a result of the September 11th terrorist attacks, should the public expect that air traffic 
controllers exercise higher tolerances for ambiguity than the rest of the general public? If current 
controllers’ capacity for confronting and managing uncertainty does not impact their job 
performance, air traffic safety, or air traffic efficiency, expecting air traffic controllers to exercise 
a higher TFA, serves no purpose. This research sought to discover the potential relationship 
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between the personality variable of tolerating ambiguity and student air traffic controller 
performance verification scores.  
Hypotheses 
The researcher proposed three separate hypotheses with regard to the current study. Each is listed 
below: 
1. Air traffic control students scoring high on the tolerance for ambiguity (TFA) test will 
have higher performance verification (PV) scores than those scoring low on the TFA 
test. 
2. Air traffic control students scoring low on the tolerance for ambiguity (TFA) test will 
have higher performance verification (PV) scores than those scoring high on the TFA 
test. 
3. On average, air traffic control students with more experience, e.g., AT 415 students in 
the program, will have higher tolerances for ambiguity (TFA) than AT 315 students.  
 
LITERATURE REVIEW 
Air Traffic Control 
This section outlines the career field of air traffic management and air traffic control 
according to the Bureau of Labor Statistics website last updated on March 29th, 2012. Additional 
information was found from a Next Gen briefing published by the Federal Aviation 
Administration.  
Air traffic controllers coordinate the movement of air traffic to ensure that planes stay 
safe distances apart. Air traffic controllers work in control towers, approach control facilities, or 
route centers. Because total concentration is required at all times, the work can be stressful and 
7
Luckette: The Effect of Tolerance for Ambiguity on Student Air Traffic Cont
Published by Scholarly Commons, 2014
exhausting. Night and weekend shifts are common. Air traffic controllers held about 27,000 jobs 
in 2010. The vast majority of controllers—about 94 percent—worked for the Federal Aviation 
Administration (FAA). Many tower and radar controllers work near large airports. En route 
controllers work in secure office buildings located across the country. Radar controllers often 
work in semi-dark rooms. The airplanes they control appear on their radar as blips moving across 
the screen. During busy times, controllers must work rapidly and efficiently while maintaining 
total concentration. Oftentimes, the mental stress of being responsible for the safety of airplanes 
and their passengers can be exhausting. As a result, controllers tend to retire earlier than most 
workers: those with 20 years of experience are eligible to retire at age 50. In addition, controllers 
are required to retire at age 56 (Bureau of Labor Statistics, 2012). 
Most air traffic controllers today do their jobs without ever seeing the aircraft they guide. 
They monitor radar screens to track aircraft. As aircraft fly over radar sites, the data from those 
radars is communicated digitally via telecommunications lines to controllers hundreds or even 
thousands of miles away. Controllers in en route facilities guide airplanes flying at high altitudes 
through large sections of airspace. As aircraft fly across the country, pilots talk to controllers in 
successive en route centers. There are 21 en route centers that control aircraft flying through 
Unites States airspace. The public is most familiar with air traffic control towers at airports. 
Controllers in these facilities guide aircraft as they take off or land and taxi from or to the gate. 
Their primary function is to separate aircraft on the airport surface. But many airports in the 
United States don't have towers, so controllers at remote approach control facilities guide aircraft 
into and out of those airports (Next Gen Briefing, 2009). 
To become an air traffic controller, a person must be a U.S. citizen, complete an air 
traffic management degree from a Federal Aviation Administration (FAA) certified school, 
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achieve a qualifying score on the FAA pre-employment test, and complete a training course at 
the FAA Academy in Oklahoma. Controllers with previous air traffic control experience, such as 
from the military, may not need to complete the FAA education requirements. Those without 
previous air traffic control experience must be younger than 31 to become an air traffic controller 
(Bureau of Labor Statistics, 2012). 
The median annual wage of air traffic controllers was $108,040 in May 2010. 
Employment of air traffic controllers is projected to decline by 3 percent from 2010 to 2020. 
Most employment opportunities will result from the need to replace workers who retire or leave 
the occupation. Job opportunities will be best for applicants with an air traffic management 
degree from an FAA certified school (Bureau of Labor Statistics, 2012). 
Tolerance for Ambiguity 
In 1832, a Swiss mineralogist named Louis Albert Necker reported to have witnessed that 
a line drawing of crystals appeared to have spontaneously reversed in orientation. Based on his 
observation, the idea of a necker cube, as shown in Appendix D, appears to alternate between 
different spatial orientations when continuously viewed. Those who see the cube change in 
orientation are more likely to have high tolerances for ambiguity. Frenkel-Brunswik (1948, 
1949) as cited in McClary (2009), developed the concept of tolerance for ambiguity when 
conducting research into ethnic stereotyping. She found that individuals who tended to be 
prejudiced against people from different ethnic groups also tended to be rigid in their cognitive 
processes and lean toward rigid categorization. Scientist Frenkel-Brunswik asserted that when 
faced with such ambiguous perceptions, individuals who are tolerant of ambiguity would see 
fluctuation and repeated reversal of position or meaning. Conversely, individuals who are 
intolerant of ambiguity would rigidly resist any modification or change (McClary, 2009).   The 
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concept of ambiguity relates to an individual’s ability to make meaning of the stimuli a person 
encounters and is completely subjective, centered on the individual perceiver (Budner, 1962). 
Budner (1962) wrote a paper that outlined his research related to personality variables affecting 
the performance of medical school students. He defined an intolerance of ambiguity (IOA) as the 
tendency to perceive (i.e. interpret) ambiguous situations as sources of threat; whereas, he 
described a tolerance of ambiguity to mean the tendency to perceive ambiguous situations as 
desirable. An ambiguous situation is one which cannot be adequately structured or categorized 
by the individual because of a lack of sufficient cues or familiar cues. There are three types of 
ambiguous situations: novel, complex, and insoluble. Novel situations are completely new with 
no familiar cues. Complex situations contain a great number of cues. Insoluble situations are 
contradictory situations consisting of different cues that suggest different structures. According 
to Resiburg (2006) as cited by McClary (2009) the degree to which something is ambiguous has 
a lot to do with how the particular individual perceives stimuli and processes information. 
Concepts of cognitive rigidity, need for structure (NFS), intolerance of uncertainty, resistance to 
change beliefs, attitudes, or personal habits, and need for cognitive closure are closely related to 
intolerances of ambiguity (McClary, 2009). According to Kenny and Ginsberg (1958) as cited in 
McClary (2009), behaviors exhibited by individuals who are intolerant of ambiguity can be 
characterized by (1) a resistance to reversal of apparent fluctuating stimuli (2) the early selection 
and rigid maintenance of one solution in a perceptually ambiguous situation (3) an inability to 
allow for the possibility of good and bad traits in the same person (4) an acceptance of attitude 
statements representing a rigid white-black view of life (5) seeking certainty (6) a rigid 
dichotomizing into fixed categories (7) premature closure and lastly (8) remaining close to 
familiar characteristics of stimuli. Kirton (1981) as cited in McClary (2009), determined that an 
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individual highly tolerant of ambiguity (1) preferred thinking tangentially, approaching tasks and 
problems from unsuspecting angles (2) tended to be undisciplined and unpredictable (3) tended 
to discover problems that others had not seen (4) tended to query problems that others had not 
seen (5) did things differently from the mainstream, challenging conventions and accepted 
norms.  
Norton’s Measurement of Ambiguity Tolerance (MAT-50) 
In 1975, Norton developed a method for measuring TFA that has been found to have the 
highest internal reliability with an alpha level of .89, higher than any other instrument (McClary, 
2009).  This instrument was based on the following qualities of ambiguous perception: multiple 
meanings, vagueness, incompleteness, fragmentation, probability, lack of structure, lack of 
information, uncertainty, inconsistencies, contradictions, contraries, and lack of clarity (Norton, 
1975). The MAT-50 has a high internal validity (r =.88) and high reliability (r =.86) over a 10-
12 week period. Its construct validity was also found to be good. The MAT has been used in 
numerous studies, one of which examined the relationship between TFA and creative motivation 
that was presented at a Symposium of the International Congress of Psychology, held in Berlin in 
August of 2008 (McClary, 2009).  
METHOD 
Design of Study 
This study was non-experimental but rather correlational. Correlational research is 
considered a type of observational research since nothing is manipulated by the person 
conducting the research. Correlational research tests for statistical relationships between 
variables.  The researcher begins with the idea that there might be a relationship between two 
variables.  She or he then measures both variables for each of a large number of cases and checks 
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to see if they are in fact related (Prince and Oswald, 2008). The reason for the research was to 
explore the relationship between a student’s tolerance for ambiguity and performance in a 
course. More specifically, this study targeted the relationship between the independent variable 
of TFA and the dependent variable of air traffic control student performance. Since correlation 
does not imply causation, only the relationship between the independent variable and the 
dependent variable were explored.  
Instrumentation  
Tolerance for ambiguity was assessed using a modified version of the MAT-50 originally 
developed by Norton in 1975. The modifications on the MAT-50 took place on the labeling of 
the Likert scale. Rather than using the original YES! to NO! scale, the labeling was changed to 
“strongly agree” to “strongly disagree.”  Embry-Riddle’s colleges of aviation’s VFR Tower 
simulation classrooms were used for students to complete their 61 Likert style questions from the 
MAT-50. Performance verification (PV) score sheets and rubrics developed by ATC professors 
Marty Lauth and Clyde Rinkinen were used to evaluate student performance during an ATC 
midterm test and can be viewed in appendix B.  
Population 
The MAT-50 was administered to an air traffic control student population located at 
Embry-Riddle Aeronautical University. Without having access to current professional air traffic 
controllers, the researcher found this population most accessible and representative of the overall 
population of air traffic controllers. Participants were enrolled in the Fall 2012 AT 315 and AT 
415 courses. AT 315 is designed to introduce students to air traffic control operations in a VFR 
Tower facility.  Students are expected to develop a strong operational ATC knowledge base 
through the use of classroom instruction.  Each student must demonstrate this acquired 
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knowledge through the use of interactive simulation scenarios in a VFR Tower simulator. AT 
415 is designed to augment and advance ATC knowledge, skills, and abilities learned in AT 315. 
A strong operational ATC knowledge base is developed through the use of classroom instruction.  
Students are challenged to demonstrate this acquired knowledge through the use of interactive 
simulation scenarios in a VFR Tower simulator. Both AT 315 and AT 415 are broken into 
modules that contain certain learning outcomes. In AT 315, the first performance verification 
(PV1) occurred after module 4. During the PV, professors watched the students work the Pseudo 
Pilot (PP), Clearance Delivery (CD), Ground Control (GC), and Local Control (LC) positions in 
the simulated air traffic control tower (ATCT). Students were tasked with demonstrating their 
ability to use proper phraseology, issue proper clearances, use correct strip board management, 
use proper strip marking, use proper ATC procedures and coordination, and demonstrate 
situational awareness and satisfactory working speed. The professors used the evaluation form 
and grading rubrics in appendix B to track student performance.  
Sample 
The sample consisted of 83 Embry-Riddle air traffic management student ages 19-33 
years old. Five batches of participant data were removed from the experiment because 
participants with the ID numbers of 3, 24, 51, 83, and 87 skipped questions within the MAT-50, 
therefore, the final sample size was (N = 78).  34 out of 78 students had experience flying air 
planes. Only 4 participants had previous air traffic control experience before college and only 5 
participants reported having military experience. 17 participants reported English being their 
second language. Lastly, only 14 participants were female students.  
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Procedure 
The researcher briefed participants at the beginning of their AT 315 or 415 classes. The 
researcher visited a total of 6 classes that were either instructed by SME Marty Lauth or ATC 
professor Clyde Rinkinen. Upon entering the classroom, the researcher was introduced by the 
instructor. Then participants were briefed about their option to contribute to a study correlating a 
personality variable with their class performance scores. If interested, participants signed the 
consent form that can be viewed in appendix A. Once the consent forms were signed, the 
researcher left the room while the instructor passed out the MAT-50 questionnaire that can be 
viewed in appendix C. Each MAT-50 was numbered with a participant ID number that the 
instructors recorded to be associated with a specific student. This allowed ease in the future 
sharing of participant performance verification scores. A maximum of 15 minutes was given to 
each participant to complete the MAT-50, the study posed minimal to no course interference.  
 
RESULTS 
Data Analysis 
The first step of the data analysis involved manually adding up the TFA scores in each 
participant’s paper MAT-50 form. Each TFA score had 8 sub-scores denoted by TFA in relation 
to a person’s philosophy, interpersonal communication, public image, job-related, problem 
solving, social, habit, and art forms. Once all sub-scores and overall TFA scores were recorded, 
they were transferred to a Microsoft Excel document along with the demographical information 
and performance verification scores. Statistical analysis software called SPSS was used for the 
analysis of all the data to identify the type of distribution and potential correlations based student 
responses.  
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Analysis of Correlation 
The mean performance verification grade was (M = 89.72) with a standard deviation of 
(SD = 4.09). The mean overall TFA score was (M = 157.97) with a standard deviation of (SD = 
21.27). To discover the potential relationship between tolerance for ambiguity and ATC student 
performance, the Pearson product moment correlation coefficient r was calculated using SPSS.  
For the 2012 fall semester, there was no statistical significance found (r = .046, p = .692) 
indicating no presence of a statistically significant relationship. A traditional scatter plot, as 
shown in Figure 1, confirmed graphically that this study revealed no apparent correlation 
between the performance verification scores and student tolerance for ambiguity scores. Since 
the data was not normally distributed, a non-parametric Mann-Whitney U test was run, but also 
discovered no significant correlation between overall TFA and class level, either ATC 315 or 
415.  This test also revealed no apparent statistical significance (Z = -.233, p = .816) indicating 
no relationship between class level and tolerance for ambiguity. Lastly, a T-Test was used to find 
potential differences between the PV scores of the AT 315 and AT 415 students. The mean PV 
score for AT 315 was (M = 89.04) with a standard deviation of (SD = 2.726). The mean PV 
score for AT 415 was (M = 90.02) with a standard deviation of (SD = 4.549). The T-Test 
revealed no statistical differences (t = -.975, df = 76, p =.333) indicating no significant 
differences in scores between the two classes. Thus, the answer to the primary research question 
was that tolerance for ambiguity has no impact on course performance. In a more general sense, 
we can now infer that tolerance for ambiguity may not impact a person’s performance in a 
specific domain based on this design of the present study.  
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Figure 1: Scatterplot of correlated data. 
 
 
 
 
 
 
 
 
 
 
DISCUSSION 
Significance of Research 
 
In a more general sense, understanding how personality variables can impact job or task 
performance within a specific domain is an important contribution of new knowledge to society 
because the research findings can lead to the redesign of approaching high school guidance 
counseling, career eligibility, collegiate counseling, college and industry recruitment, diversity 
and inclusion training methods, and could even be supplemental to employee evaluation 
techniques. Although not captured by this particular study, tolerance for ambiguity could be a 
key indicator in a person’s ability to work effectively in changing and diverse teams and 
situations. If the aims of applying TFA to work environments are achieved, there could be large 
amounts of additional scientific knowledge that could aid in creating advanced best practices 
within the work place.  New best practices related to raising awareness of the impacts of in- 
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tolerating ambiguity could subsequentially result in supportive technologies, services, and 
rigidity prevention interventions. 
Implications and Limitations of Research 
 
Since the study showed a lack of correlation between TFA and ATC student 
performance, there are no implications that can be drawn at this time. Further research would be 
needed to determine how TFA may be impacting the air traffic control domain. The next section 
discusses future research plans and ideas to help answer the original research question with an 
improved design.  
This particular study had a few limitations. For example, McNair Scholar research 
projects must be completed within 3 to 4 months; this limits the option for a longitudinal study 
by which a within subjects design could have been chosen to see if TFA may change over time 
within a person. Secondly, the introspective nature of the TFA assessment method may have led 
to false or skewed answers from the participants. Lastly, performance verifications for courses 
are developed specifically to target the learning outcomes of an academic course; this naturally 
makes them less ambiguous. Therefore, the design of this study neglected the introduction or 
occurrence of a potentially ambiguous situation within the air traffic simulation scenarios. This 
particular limitation was used to inspire a future research design discussed in the next section.  
 
Recommendations for Future Research 
 
Given that the design of this study neglected the introduction or occurrence of a 
potentially ambiguous situation within the air traffic simulation scenarios, a new design that 
compares subjects within two groups, one nominal, the other off-nominal would be more 
effective in finding a significant difference of the impact for tolerance for ambiguity on 
performance. First, a researcher could evaluate a person’s TFA with the MAT-50 that would be 
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supplemental to an experimental portion of their research. The experiment would involve 
adjusting the structure of the performance verifications. Within the PV, each student would be 
exposed to routine simulations that demonstrate course material, but then exposed to an off-
nominal scenario that is different, perhaps targeting skills that the students have not recently 
practiced in class, labs, or homework that would be representative of a potentially ambiguous 
situation. The PV scores from the off-nominal scenario, representative of ambiguity in the 
workplace, would then be correlated to student TFA scores to see if TFA truly impacts how a 
person performs under the lack of certainty.  
Additional recommendations related to this study consist of correlating other personality 
variables to job performance and developing a new method of assessing TFA within ATC with a 
domain specific modified MAT-50. Research testing such a measurement tool would require 
repetition for reliability and practical application methods. Future researchers could also assess if 
there are any surface level differences between the TFA scores of students within different 
majors. If such differences exist, coding for elements of the degree program that relate to TFA 
would also be beneficial. Lastly, just because a person may have a high TFA at one period of 
time, longitudinal studies could also take place to discover if  it can degrade and,  if so why and 
what impacts could this change in TFA have on a person’s life? 
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APPENDIX A 
Participant Consent Form 
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APPENDIX B 
Performance Verification Evaluation Forms 
 
 
 
 
Performance Verification Grading Rubric 
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APPENDIX C 
Page 1 Modified Measurement of Ambiguity Tolerance (MAT-50) 
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Page 6 Modified Measurement of Ambiguity Tolerance (MAT-50) 
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APPENDIX D 
Necker Cube 
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